
  SUMMARY REPORT OF MISSION ACCELERATION MEASUREMENTS FOR STS-73

Appendix  B    SAMS Time Histories

The Principal Investigator Microgravity Services (PIMS) group has further processed
SAMS data from STS-73, USML-2, Head C to produce the plots shown here.  Two time history
representations of the data are provided: ten second average and ten second root mean square
(RMS) plots.  These calculations are presented in two hour plots, with the corresponding average
and RMS plots on one page.  The ten-second interval average plots give an indication of net
accelerations which last for a period of 10 seconds or more.  Shorter duration, high amplitude
accelerations may be seen with this type of plot, however their exact timing and magnitude
cannot be extracted.  The ten-second interval RMS plots give a measure of the oscillatory content
in the acceleration data.  Plots of this type may be used to identify times when oscillatory and/or
transient deviations from the background acceleration levels occurred.

These average and RMS plots differ from similar plots produced in PIMS mission sum-
mary reports prior to January 1996.  Previous plots tended to show an artificial spike when a gain
change occurred within the SAMS unit.  This artifact has been suppressed using gain change
compensation routines.

Interval Average and Root Mean Square Calculations

These data were collected at 125 samples per second, and a 25 Hz low pass filter was
applied to the data by the SAMS unit prior to digitization.

Prior to the production of the interval average and RMS plots, the data were demeaned.
This was accomplished by demeaning individual sections with a nominal length of 60 minutes.
The average plots were produced by calculating the average of ten second intervals of data for
each axis.

This operation is described as: x
M

xavg k M i
i

M

k
= − +

=
∑1

1
1

( ) ,

where x represents the x, y, or z axis data, M is the number of points analyzed in an interval, and
k refers to the kth interval analyzed.

The resulting data streams (xavg, yavg, zavg) are then combined by a vector-magnitude
operation.

This computation is expressed mathematically as: accel x y zavg avg avg avgk k k k
= + +2 2 2 .

The RMS plots were produced by taking the root-mean-square of ten second intervals of
data for each axis and forming a vector magnitude of the resulting data streams.

The interval RMS operation is expressed mathematically as: x
M

xRMS k M i
i

M

k
= ( )−( ) +

=
∑1

1

2

1
.

The same definitions apply for x, M, and k as in the interval average computation.  The
resulting data streams are combined by a vector-magnitude operation.
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Figure 1a: USML−1, Head C (fc=25 Hz), 10 Second Interval Average
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Figure 1b: USML−1, Head C (fc=25 Hz), 10 Second Interval RMS
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Figure 2a: USML−1, Head C (fc=25 Hz), 10 Second Interval Average
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Figure 2b: USML−1, Head C (fc=25 Hz), 10 Second Interval RMS
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Figure 3a: USML−1, Head C (fc=25 Hz), 10 Second Interval Average
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Figure 3b: USML−1, Head C (fc=25 Hz), 10 Second Interval RMS
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Figure 4a: USML−1, Head C (fc=25 Hz), 10 Second Interval Average
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Figure 4b: USML−1, Head C (fc=25 Hz), 10 Second Interval RMS
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Figure 5a: USML−1, Head C (fc=25 Hz), 10 Second Interval Average
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Figure 5b: USML−1, Head C (fc=25 Hz), 10 Second Interval RMS
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Figure 6a: USML−1, Head C (fc=25 Hz), 10 Second Interval Average
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Figure 6b: USML−1, Head C (fc=25 Hz), 10 Second Interval RMS
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Figure 7a: USML−1, Head C (fc=25 Hz), 10 Second Interval Average
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Figure 7b: USML−1, Head C (fc=25 Hz), 10 Second Interval RMS
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Figure 8a: USML−1, Head C (fc=25 Hz), 10 Second Interval Average
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Figure 8b: USML−1, Head C (fc=25 Hz), 10 Second Interval RMS
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Figure 9a: USML−1, Head C (fc=25 Hz), 10 Second Interval Average
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Figure 9b: USML−1, Head C (fc=25 Hz), 10 Second Interval RMS
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Figure 10a: USML−1, Head C (fc=25 Hz), 10 Second Interval Average
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Figure 10b: USML−1, Head C (fc=25 Hz), 10 Second Interval RMS
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Figure 11a: USML−1, Head C (fc=25 Hz), 10 Second Interval Average
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Figure 11b: USML−1, Head C (fc=25 Hz), 10 Second Interval RMS
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Figure 12a: USML−1, Head C (fc=25 Hz), 10 Second Interval Average
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Figure 12b: USML−1, Head C (fc=25 Hz), 10 Second Interval RMS
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Figure 13a: USML−1, Head C (fc=25 Hz), 10 Second Interval Average
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Figure 13b: USML−1, Head C (fc=25 Hz), 10 Second Interval RMS
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Figure 14a: USML−1, Head C (fc=25 Hz), 10 Second Interval Average
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Figure 14b: USML−1, Head C (fc=25 Hz), 10 Second Interval RMS
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Figure 15a: USML−1, Head C (fc=25 Hz), 10 Second Interval Average
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Figure 15b: USML−1, Head C (fc=25 Hz), 10 Second Interval RMS
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Figure 16a: USML−1, Head C (fc=25 Hz), 10 Second Interval Average

001/12:00                                              001/13:00                                              001/14:00

0.00

0.60

1.20

1.80

2.40

3.00

Mission Elapsed Time (Day/Hour:Minute)

A
cc

el
er

at
io

n 
(1

0−
4  g

)

Figure 16b: USML−1, Head C (fc=25 Hz), 10 Second Interval RMS
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Figure 17a: USML−1, Head C (fc=25 Hz), 10 Second Interval Average
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Figure 17b: USML−1, Head C (fc=25 Hz), 10 Second Interval RMS
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Figure 18a: USML−1, Head C (fc=25 Hz), 10 Second Interval Average
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Figure 18b: USML−1, Head C (fc=25 Hz), 10 Second Interval RMS
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Figure 19a: USML−1, Head C (fc=25 Hz), 10 Second Interval Average
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Figure 19b: USML−1, Head C (fc=25 Hz), 10 Second Interval RMS

B
−

21
B

2
1



  S
U

M
M

A
R

Y
 R

EP
O

R
T

 O
F

 M
IS

S
IO

N
 A

C
C

EL
E

R
A

T
IO

N
 M

EA
S

U
R

EM
E

N
T

S
 F

O
R

 S
T

S
-73

001/20:00                                              001/21:00                                              001/22:00

0.00

1.00

2.00

3.00

4.00

5.00

Mission Elapsed Time (Day/Hour:Minute)

A
cc

el
er

at
io

n 
(1

0−
5  g

)

Figure 20a: USML−1, Head C (fc=25 Hz), 10 Second Interval Average
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Figure 20b: USML−1, Head C (fc=25 Hz), 10 Second Interval RMS
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Figure 21a: USML−1, Head C (fc=25 Hz), 10 Second Interval Average
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Figure 21b: USML−1, Head C (fc=25 Hz), 10 Second Interval RMS

B
−

23
B

2
3



  S
U

M
M

A
R

Y
 R

EP
O

R
T

 O
F

 M
IS

S
IO

N
 A

C
C

EL
E

R
A

T
IO

N
 M

EA
S

U
R

EM
E

N
T

S
 F

O
R

 S
T

S
-73

002/00:00                                              002/01:00                                              002/02:00

0.00

1.00

2.00

3.00

4.00

5.00

Mission Elapsed Time (Day/Hour:Minute)

A
cc

el
er

at
io

n 
(1

0−
5  g

)

Figure 22a: USML−1, Head C (fc=25 Hz), 10 Second Interval Average
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Figure 22b: USML−1, Head C (fc=25 Hz), 10 Second Interval RMS
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Figure 23a: USML−1, Head C (fc=25 Hz), 10 Second Interval Average
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Figure 23b: USML−1, Head C (fc=25 Hz), 10 Second Interval RMS
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Figure 24a: USML−1, Head C (fc=25 Hz), 10 Second Interval Average
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Figure 24b: USML−1, Head C (fc=25 Hz), 10 Second Interval RMS
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Figure 25a: USML−1, Head C (fc=25 Hz), 10 Second Interval Average
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Figure 25b: USML−1, Head C (fc=25 Hz), 10 Second Interval RMS
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Figure 26a: USML−1, Head C (fc=25 Hz), 10 Second Interval Average
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Figure 26b: USML−1, Head C (fc=25 Hz), 10 Second Interval RMS
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Figure 27a: USML−1, Head C (fc=25 Hz), 10 Second Interval Average
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Figure 27b: USML−1, Head C (fc=25 Hz), 10 Second Interval RMS
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Figure 28a: USML−1, Head C (fc=25 Hz), 10 Second Interval Average
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Figure 28b: USML−1, Head C (fc=25 Hz), 10 Second Interval RMS
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Figure 29a: USML−1, Head C (fc=25 Hz), 10 Second Interval Average
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Figure 29b: USML−1, Head C (fc=25 Hz), 10 Second Interval RMS
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Figure 30a: USML−1, Head C (fc=25 Hz), 10 Second Interval Average
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Figure 30b: USML−1, Head C (fc=25 Hz), 10 Second Interval RMS
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Figure 31a: USML−1, Head C (fc=25 Hz), 10 Second Interval Average
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Figure 31b: USML−1, Head C (fc=25 Hz), 10 Second Interval RMS
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Figure 32a: USML−1, Head C (fc=25 Hz), 10 Second Interval Average
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Figure 32b: USML−1, Head C (fc=25 Hz), 10 Second Interval RMS
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Figure 33a: USML−1, Head C (fc=25 Hz), 10 Second Interval Average
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Figure 33b: USML−1, Head C (fc=25 Hz), 10 Second Interval RMS

B
−

35
B

3
5



  S
U

M
M

A
R

Y
 R

EP
O

R
T

 O
F

 M
IS

S
IO

N
 A

C
C

EL
E

R
A

T
IO

N
 M

EA
S

U
R

EM
E

N
T

S
 F

O
R

 S
T

S
-73

003/00:00                                              003/01:00                                              003/02:00

0.00

1.00

2.00

3.00

4.00

5.00

Mission Elapsed Time (Day/Hour:Minute)

A
cc

el
er

at
io

n 
(1

0−
5  g

)

Figure 34a: USML−1, Head C (fc=25 Hz), 10 Second Interval Average
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Figure 34b: USML−1, Head C (fc=25 Hz), 10 Second Interval RMS
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Figure 35a: USML−1, Head C (fc=25 Hz), 10 Second Interval Average
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Figure 35b: USML−1, Head C (fc=25 Hz), 10 Second Interval RMS
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Figure 36a: USML−1, Head C (fc=25 Hz), 10 Second Interval Average
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Figure 36b: USML−1, Head C (fc=25 Hz), 10 Second Interval RMS
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Figure 37a: USML−1, Head C (fc=25 Hz), 10 Second Interval Average
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Figure 37b: USML−1, Head C (fc=25 Hz), 10 Second Interval RMS
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Figure 38a: USML−1, Head C (fc=25 Hz), 10 Second Interval Average
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Figure 38b: USML−1, Head C (fc=25 Hz), 10 Second Interval RMS
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Figure 39a: USML−1, Head C (fc=25 Hz), 10 Second Interval Average
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Figure 39b: USML−1, Head C (fc=25 Hz), 10 Second Interval RMS
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Figure 40a: USML−1, Head C (fc=25 Hz), 10 Second Interval Average
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Figure 40b: USML−1, Head C (fc=25 Hz), 10 Second Interval RMS
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Figure 41a: USML−1, Head C (fc=25 Hz), 10 Second Interval Average
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Figure 41b: USML−1, Head C (fc=25 Hz), 10 Second Interval RMS
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Figure 42a: USML−1, Head C (fc=25 Hz), 10 Second Interval Average
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Figure 42b: USML−1, Head C (fc=25 Hz), 10 Second Interval RMS
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Figure 43a: USML−1, Head C (fc=25 Hz), 10 Second Interval Average
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Figure 43b: USML−1, Head C (fc=25 Hz), 10 Second Interval RMS
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Figure 44a: USML−1, Head C (fc=25 Hz), 10 Second Interval Average
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Figure 44b: USML−1, Head C (fc=25 Hz), 10 Second Interval RMS
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Figure 45a: USML−1, Head C (fc=25 Hz), 10 Second Interval Average
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Figure 45b: USML−1, Head C (fc=25 Hz), 10 Second Interval RMS
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Figure 46a: USML−1, Head C (fc=25 Hz), 10 Second Interval Average
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Figure 46b: USML−1, Head C (fc=25 Hz), 10 Second Interval RMS
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Figure 47a: USML−1, Head C (fc=25 Hz), 10 Second Interval Average
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Figure 47b: USML−1, Head C (fc=25 Hz), 10 Second Interval RMS
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Figure 48a: USML−1, Head C (fc=25 Hz), 10 Second Interval Average
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Figure 48b: USML−1, Head C (fc=25 Hz), 10 Second Interval RMS
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Figure 49a: USML−1, Head C (fc=25 Hz), 10 Second Interval Average
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Figure 49b: USML−1, Head C (fc=25 Hz), 10 Second Interval RMS
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Figure 50a: USML−1, Head C (fc=25 Hz), 10 Second Interval Average
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Figure 50b: USML−1, Head C (fc=25 Hz), 10 Second Interval RMS
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Figure 51a: USML−1, Head C (fc=25 Hz), 10 Second Interval Average
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Figure 51b: USML−1, Head C (fc=25 Hz), 10 Second Interval RMS
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Figure 52a: USML−1, Head C (fc=25 Hz), 10 Second Interval Average
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Figure 52b: USML−1, Head C (fc=25 Hz), 10 Second Interval RMS
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Figure 53a: USML−1, Head C (fc=25 Hz), 10 Second Interval Average
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Figure 53b: USML−1, Head C (fc=25 Hz), 10 Second Interval RMS
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Figure 54a: USML−1, Head C (fc=25 Hz), 10 Second Interval Average
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Figure 54b: USML−1, Head C (fc=25 Hz), 10 Second Interval RMS
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Figure 55a: USML−1, Head C (fc=25 Hz), 10 Second Interval Average
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Figure 55b: USML−1, Head C (fc=25 Hz), 10 Second Interval RMS
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Figure 56a: USML−1, Head C (fc=25 Hz), 10 Second Interval Average
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Figure 56b: USML−1, Head C (fc=25 Hz), 10 Second Interval RMS
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Figure 57a: USML−1, Head C (fc=25 Hz), 10 Second Interval Average
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Figure 57b: USML−1, Head C (fc=25 Hz), 10 Second Interval RMS
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Figure 58a: USML−1, Head C (fc=25 Hz), 10 Second Interval Average
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Figure 58b: USML−1, Head C (fc=25 Hz), 10 Second Interval RMS
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Figure 59a: USML−1, Head C (fc=25 Hz), 10 Second Interval Average
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Figure 59b: USML−1, Head C (fc=25 Hz), 10 Second Interval RMS
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Figure 60a: USML−1, Head C (fc=25 Hz), 10 Second Interval Average
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Figure 60b: USML−1, Head C (fc=25 Hz), 10 Second Interval RMS
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Figure 61a: USML−1, Head C (fc=25 Hz), 10 Second Interval Average
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Figure 61b: USML−1, Head C (fc=25 Hz), 10 Second Interval RMS
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